Treponema pallidum subsp. pallidum, the causative agent of venereal syphilis, was detected in a 200-year-old skeletal specimen from Easter Island. An initial diagnosis of treponemal infection was confirmed by extensive purification of immunoglobulin that reacted strongly with T. pallidum antigen. Extracted DNA exhibited a single-base polymorphism that distinguished T.p. subsp. pallidum from 4 other human and nonhuman treponemes. Extensive precautions against contamination of the subject matter with modern treponemal DNA were employed, including analysis of archaeological and modern specimens in 2 geographically separate laboratories. Molecular determination of historical disease states by using skeletal material can significantly enhance our understanding of the pathology and spread of infectious diseases.
Reconstructing the evolutionary history of infectious diseases such as venereal syphilis, influenza, and AIDS holds enormous potential for advancing our understanding of their current pathology and for guiding health policies designed to control them. However, the diagnosis of disease states in ancient populations is generally limited to a classification of osseous and tissue lesions that typically are pathognomonic only in the extreme stages of a few diseases. Immunologic assays can provide an initial identification of pathogen class, but in some cases, more detailed nucleotide sequence information is needed to distinguish among pathogens. Subspecies-and strain-specific DNA polymorphisms are currently being detected for many pathogens with increasing speed because of the advent of polymerase chain reaction (PCR)-based methodologies and whole genome sequencing [1, 2] . Knowledge of the pervasive nature of contamination in ancient DNA (aDNA) technology has enhanced our ability to detect contamination, permitting a high degree of confidence when analyzing ancient, nonhuman organisms [3] .
An ideal opportunity to demonstrate the efficacy of molecular methods in elucidating specific disease states exists with The growing number of pathogen aDNA studies [9, 10] attests to the merit of nucleic acid-based identification of disease states in archaeological specimens. However, these studies suffer JID 1999; 180 (December) Treponeme Detection in Skeletal Material 2061 from the common practice of inclusion of a positive PCR control of DNA extracted from modern specimens. Modern DNA can inadvertently contaminate the archaeological specimen and provide template for the PCR even when control DNA is stored separately from aDNA samples [3] . The finding of identical DNA sequences from an archaeological specimen and control DNA, as determined in previously published studies [9, 11] , precludes convincing proof that ancient DNA was extracted and analyzed.
Herein, we report the use of 2 molecular methods, immu- Optical density reading at 490 nm (? SD).
Results
Immunological assay. Purified IgG fraction from specimen RH0235 demonstrated significant antigen binding that was in- Skeletal material is a common tissue source at archaeological sites, and previous research suggests that extraction of amplifiable DNA is typically more successful from bone than from soft tissue [13] diseases, particularly for those diseases with significant osseous involvement, such as treponematosis; venereal syphilis is estimated to have caused skeletal lesions in 0.50Zo-1.00Zo of urban populations prior to the advent of penicillin treatment [14] . 
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